the theme of clinical teaching and learning. It provided an opportunity for groups of academic medical educators to consider some of the challenges posed by recent changes to health care delivery and medical education across a number of countries.
Introductioǹ
Strategy' derives from the Greek strategos, meaning generalship, and strategic planning was once the term used to describe the conduct of a battle. In the 1960s the General Electric company saw the potential of strategic planning in business. Others began to follow, realising the extent to which changes in the external environment were affecting their commercial survival. McCune 1 recognized the applicability of strategic planning in the education sector during the late 1970s, as worldwide in¯ation and cutbacks in public funding forced publicly supported agencies to develop a morè strategic' focus. He advocated strategic planning in order to survive in an environment of organizational transformation, restructured educational programmes, new ®scal arrangements, or new relationships with the external community.
Exactly these conditions apply to medical schools around the world today. Funding has been reduced, operating costs for traditional teaching units have been rising, the maldistribution of physician services remains unresolved and criticisms are levelled at physicians' attitudes and the quality of medical services. Arguably, there is no better time, no greater need, nor a more appropriate educational unit for strategic planning than the present day medical school.
The emergence of the Information Age has intensi®ed these realities. Of relevance to medicine is 1 the rate of increase in new information, which will far outstrip the rate of increase in knowledge, 2 where knowledge is de®ned as that part of information that is based on evidence, 3 2 the difference between the world of present day students and the world that shaped the beliefs, assumptions, knowledge and skills of many of their instructors, 4 and 3 the demands of today's learners for learning resources that are convenient and readily available. 5 These challenging scenarios parallel those that London 6 de®ned as threats to the very existence of the traditional`learning centre'. How can students in diverse clinical settings gain rapid access to knowledge that is intelligible and relevant to their needs? Importantly, how can educators anticipate and shape the changes that are occurring in health care to bene®t the learner?
A`SWOT' analysis
What should our teaching and our clinical learning environments look like if we are to support present day learners and new learners who will be entering clinical learning environments 10 years from now?
A SWOT 7 analysis is a planning tool that can help to answer such questions by identifying the strengths, weaknesses, opportunities and threats that lie within any environment or organization. The authors brought their experiences in medical education from ®ve countries ± the United Kingdom, the Netherlands, Canada, Hong Kong and Australia ± to undertake just such an analysis and to consider ways of improving learning opportunities for medical students in clinical settings.
The results are shown in each of the four tables labelled`strengths',`weaknesses',`opportunities' and threats' (Tables 1±4) .
We identi®ed a list of 20 items, some of which are overlapping. From the list we were able to reach consensus on four distinct issues that seem particularly worthy of elaboration in this paper (Table 5) . These issues represent a synthesis of points raised in discussion of the 20 items in the SWOT analysis. Our aim is to point the way toward some practical approaches to improving the clinical learning environment. Quality assurance: a trend toward evidence-based education, better external review mechanisms and learners who have access to information on quality of clinical teaching and who provide regular feedback. Table 2 Weaknesses (factors that compromise the achievement of central goals)
Service pressures that limit teaching time and/or require learners to work in clinical services which offer little educational bene®t.
Reduced funding for clinical education in teaching hospitals and a lack of new funds for community-based teaching.
Changes in case mix in`teaching' hospitals: reduced length of stay, unrepresentative patients, fewer opportunities for students to practise skills.
Variable quality in teaching and assessment, especially if teaching responsibilities are widely dispersed.
De®ciencies in evidence-based practice due to a lack of expert role models.
Changes to the clinical teaching environment if students are viewed as consumers' rather than learners.
Key learning points
· Strategic planning can help to address some of the challenges that arise for medical education in clinical settings. · Clinical environments are increasingly stressed by service pressures, but they offer unparalleled opportunities to promote independent self-regulating learners if used optimally. · Such learning requires particular insights and skills for teachers and new skills for students. · Primary care settings are most likely to ful®l the criteria for effective clinical teaching from the learner's perspective.
The major issues
1 Integration of the learner into a community of practice 2 Equipping learners with`survival skills' 3 Better use of the clinical environment and resources for learning 4 Expertise in using information technology 1. Integration of the learner into a community of practice Students entering clinical environments for the ®rst time are often frustrated by the dif®culty of recalling important and relevant information from the basic sciences and applying it to the patients seen in wards and clinics. Teachers are equally frustrated when students, after a solid`pre-clinical' education, seem to have retained so little.
The problem is the separation of the basic sciences from the environment of clinical care. 8 A traditional Flexnerian curriculum structure presents the basic and clinical sciences in sequence. By contrast vertically integrated curricula uses such techniques as early patient contact and clinically relevant teaching and learning to bring the basic and clinical science together. We now recognize more clearly the importance of engaging students as active learners at an early stage, so that they can acquire knowledge and skills that are relevant, organized, accessible and functional. An integrated curriculum helps students to construct their knowledge 9 in the context of its future applications.`C ognitive apprenticeship' and`situated learning' are some of the terms used for theories that stress the context of learning 10 in facilitating later knowledge retrieval.
Lave and Wenger 11 describe situated learning in terms of`legitimate peripheral participation', in which the learner, gradually and with increasing participation, enters a`community of practice' in which knowledge and values are both acquired and created. Problembased learning (PBL) is a good example of the attempt to integrate the basic and clinical sciences and many medical schools have reported on their approaches to Table 4 Threats (dif®culties that must be overcome if opportunities are to be realized)
Reduced government funding for clinical training in many countries.
Alternative sources of funding, such as pharmaceutical companies, threaten to pervert the teaching and learning process.
Deprofessionalization especially in managed care environments that usurp the physician's role in decision making.
Education as a lower priority within most systems in which clinical care, research and teaching are forced to compete.
Lack of recognition for good teachers for purposes of progress and tenure.
Devaluation of a broad general clinical foundation where there are trends toward early specialization.
The trivialization of evidence-based medicine by characterizing it as the teaching of arbitrary standards and guidelines. Providing students with meaningful roles that provide graduated clinical responsibility.
More formal selection and recognition of good teachers.
Finding more appropriate settings for clinical learning, especially those settings in which most health care is actually delivered.
Clearer funding models to promote clinical teaching and learning as an integral part of the professional roles of both academics and clinicians.
Information technology for better communication, access to information and for logging clinical experience.
Availability of electronic data bases to support evidence-based practice.
Better assessment instruments for use in clinical settings.
constructing more vertically integrated or`patientoriented' curricula. 12±14 Curricula based on PBL tend to have a more constructivist nature than most non-PBL curricula, but vertical integration goes further. Bruner, 15 for example, advocates presenting realistic problems and allowing students to discover for themselves what to learn from them.
Placing students in clinical environments from the beginning of a medical course allows them to participate in this process immediately. In primary care environments such as general practices and community clinics students can identify more readily with common clinical problems and with their supervisors and patients. 16 Such settings can provide a more personal, tailored teaching approach which can be dif®-cult to achieve in a busy hospital where problems are complex and short admissions leave little time for re¯ection. 17 Although the bene®ts of situated learning may seem self evident, a more explicit theoretical approach may be helpful. Such an approach is found in the concept of process-oriented instruction. 18 The advantages of this perspective are twofold, helping clinical supervisors not only to track the student's progress as an emerging professional but also to take account of three distinct components of learning:
· cognition (what to learn); · affect (motivation to learn); and · metacognitive regulation (how to learn).
An important general objective of higher education is the achievement of full self regulation or internal guidance. Higher education should enable learners to make the transition from`external' guidance, through shared' guidance to`internal guidance' and education for the health professions has a particularly important responsibility for preparing fully self-regulated learners. The simplest version of the model (Table 6) can be constructed as a 3´3 table. 19 The cognitive component of learning External guidance on the cognitive level is the traditional`teaching' approach, often characterized by large group teaching, supported by required textbooks and other learning materials. The clinical teacher gives clear, explicit instructions regarding the basic skills and knowledge that students need in order to function in clinical settings. Shared guidance on the cognitive level involves helping students to identify learning goals and to ®nd relevant information. Clinical teachers stimulate students to ask basic science questions derived from clinical problems in the ward or clinic. During small group tutorials they encourage students to consider mechanisms to explain a speci®c problem. Examples of adequate approaches are reported in the literature. 15 ,20±22 The challenge of shared guidance is to make knowledge and skills more accessible to learners. Studies of expertise and professional practice 23 demonstrate that clinicians possess`tacit' knowledge, but may have dif®culty in describing how this knowledge contributes to their clinical expertise. Effective shared guidance is critically dependent on the teacher's capacity to re¯ect on his or her own approach to clinical practice. It is also dependent on a close relationship with the learner, either individually or in small groups. Shared guidance works best in clinical settings that can allow for this teacher:learner ratio. The clinical teacher who must deal with larger numbers of students is likely to revert to an external guidance model.
Internally guided learners are capable of self regulation supported by teachers who know how to facilitate and reinforce learning. The ideal learning environment is one in which the clinical teacher can tailor these behaviours to the needs of each learner.
The stage of internal guidance has important implications for the design of courses for continuing professional development. Unfortunately many programmes persist with an external guidance model, despite the lack of evidence for its effectiveness. 23 The process-oriented model would explain this problem by postulating that once a stage of internal guidance has been reached, learners need programmes that meet their individual needs. Externally guided,`one size ®ts all' programmes may be ef®cient but not effective.
The affective component of learning External guidance on the affective level may apply to new students who are more motivated by required attendance, written exams and the advice of experienced teachers than by their ultimate goal.
Shared guidance is particularly appropriate in clinical settings and early clinical experience is one way of 
Students can learn to recognize their own thinking and learning strategies, a process that is part of shared guidance toward developing and organizing a knowledge base. Metacognition can be assessed and facilitated by good quality feedback 24 
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and by encouraging re¯ection. 25, 26 . Learners who have achieved internal guidance on the metacognitive level are able to identify areas of de®cit and to correct them ef®ciently. Learners are now in a position to identify and select the learning media that work best for them. 23 Effective clinical teachers match the clinical environment to the learners' stage of development. They take every opportunity to model and demonstrate skills, to`unpack' their thinking, to help students to identify priorities for self-directed study and to provide support and encouragement. Such activities require scheduled time and small group sizes, with at least some continuity of contact between teachers and learners.
Equipping learners with`survival skills'
The cognitive element of the learning process is often viewed, for all practical purposes, as the major component. However, when intelligent, capable students fail to complete courses of study, their failure is more often due to problems in the affective and metacognitive domains. Unlike the ideal teacher-to-learner relationship described above, some clinical environments can be dif®cult for students and trainees and hospitals in particular are not uniformly`student-friendly'. 17 Our SWOT analysis easily identi®ed signi®cant`weaknesses' and`threats' related to learning in such settings (see Tables 2 and 4) .
There is an extensive literature cataloguing academic pressures; anxiety and depression related to academic dif®culties; dealing with death and dying; lifestyle changes related to long hours and competitive, authoritarian and rigid structures. 27, 28 Furthermore, some students experience abuse and harassment. 29 More benign, but still signi®cant, is a simple mismatch between styles of teaching and learning. Since stress and anxiety can cause academic dif®culties, students should be forewarned about the stresses they may face and provided with strategies to manage them.
Two of the most adaptive strategies for dealing with the stress of new challenges are to utilize several means of coping and to learn how to re¯ect on ones priorities.
Medical students and graduates may need help in developing such strategies, since they appear to make infrequent use of them. 5 5 30 Assertiveness and time management skills should be part of the clinical curriculum, if not already included in earlier parts of the course. Similarly, students should know how to give good quality feedback, con®dent that they will be protected against any backlash, since learners are reluctant to give negative feedback in hierarchical settings.
The problems can be addressed at individual, group, institutional and societal levels. For the purpose of strategic planning, learners needs have been grouped into:
· interpersonal skills, such as giving receiving and feedback; dealing with dif®cult and abusive staff or patients; being appropriately assertive; · coming to terms with illness and dying and dealing with other dif®cult situations including ethical dilemmas; · identifying positive coping strategies and sources of support and avoiding negative coping strategies; · making ef®cient and effective use of time and resources (see 3 below); and · obtaining and managing information (see 4 below).
It is possible to address each of these ®ve areas of need from the perspective of the student, the clinical teachers and the teaching institution. Table 7 summarizes some of the challenges and suggests possible solutions.
Learners need adequate brie®ng prior to moving into new clinical experiences. They should be able to identify at least one person to whom they can turn for advice should they encounter dif®culties. Learners also need opportunities to re¯ect on their experiences in relation to the cognitive, metacognitive and affective domains mentioned above. The value of the clinical experience is diminished if learners move on from one clinical learning environment to another without having these opportunities. An effective means of promoting re¯ec-tion and brie®ng new learners is to arrange for a handover between learners who have completed a clinical rotation and those who follow them. Student-generated handbooks and databases can also be employed. Mentoring may be dif®cult to achieve in environments where many clinicians are responsible for small amounts of teaching, but at least one person should offer continuity of care for students on clinical attachments, helping them to re¯ect on clinical experiences and extract maximum bene®t from them.
Preparing the learning environment
The third recommendation to emerge from the SWOT analysis relates to improvements that can be made within the clinical environment by 1 considering the most appropriate learning environments; 2 providing`advance organizers'; Nevertheless, an unresolved problem for many medical schools and health care systems is their forced reliance on large teaching hospitals as a major source of teaching and learning opportunities. Although many countries have recognized the desirability of increasing the emphasis on primary health care, reform is hampered by the political dif®culty of shifting funds out of secondary and tertiary levels of care and into the community. The common pattern of reduced government funding for health care generally makes radical changes in the sites chosen for clinical teaching unlikely.`Start up' funding, if available, is often limited to small pilot projects which lack ongoing support. It is therefore crucial to use faculty and student feedback 16, 17 as a lever to convince funders of the need for innovation. However,`for-pro®t' medicine, managed care, an infatuation with technology and increasing specialization are major forces acting against excellence and equity in medical care and the learning that arises from it.
Nevertheless positive steps can be taken within any system.`Advance organizers' can add structure to clinical experiences. A clinical teacher who describes the learning environment and the bene®ts to be gained from a particular patient, clinic, home visit or ward round can help students to focus their attention on those bene®ts. Similarly, a clinical teacher who organizes a particular task or role for a student or small group ahead of time can make maximal use of whatever the environment can offer. Many advance organizers for clinical learning can be provided in the context of pre-clinical learning; simulations are one example, as are clinical cases used to teach basic science. By the same token, advance organizers in the form of miniassignments relating to different clinical conditions or evidence-based medicine tasks can help to structure clinical learning. For example, Sackett 3 has described the application of educational prescriptions. When teachers ask questions of direct relevance to patient care and expect students to research the answers in their own time, such behaviours serve to structure time outside the clinical environment, as well as within. Supervisors can also encourage students to formulate and express their own questions, striving to prepare the learner for the stage of internal guidance.
Closer engagement can also be achieved by giving students graded responsibility for patient care. The responsibility must obviously relate to the level of the learner and the medico-legal requirements, but even junior students can`shadow' more senior students or junior graduates. In expert hands, debrie®ng after clinical encounters is a powerful method for encouraging re¯ection. However, direct observation and immediate debrie®ng can be too time consuming to be a realistic teaching option. Videotaping is one method of enabling debrie®ng and assessment to occur at more convenient times. Patients or standardized patients have been used for debrie®ng exercises, freeing up clinical teacher time for other types of interactions with the learners.
Ready access to networked computers can help me to make use of short periods of`down time' for recording logs, doing literature searches, seeking speci®c clinical information about a patient seen recently in a ward or clinic (`just in time' learning) or for self-assessment.
Teaching is a fundamental characteristic of any profession and students and graduates at all levels can be encouraged to see that teaching is integral to their role. Senior students can brief more junior students when ®rst entering a new clinical experience. Residents and registrars are often the most popular teachers, since their experiences are closely aligned to students' needs. Formal and informal encouragement to teach is important for them. Setting up a culture of teaching as an investment in the future of good clinical care helps to ensure that service pressures are balanced by the understanding that teaching not only de®es but sustains medicine as a profession. Other health professionals can also teach, so that learners can see that all members of the health care team are potential teachers.
Most important of all, the environment for clinical care must emphasize the increasing knowledge and information that patients themselves bring. The learning environment should encourage learners to consider the degree to which patients want to participate in decisions that affect their health. Once this is understood, learners can set about the task of providing the right amount and type of information to meet patients' needs. In this way, they become part of the learning environment.
Capitalizing on information technology (IT) resources
Where it is available, information technology can provide a variety of valuable resources. It must be acknowledged that many parts of the world lack this access and that good learning has occurred and continues to occur without the support of new information technology resources, but IT has the potential to enhance communication, to save time in acquiring and checking information and to promote the`internal guidance' that characterizes the independent learner. This independence is made possible, in part, by the fact that perceived experts become less important than high quality information sources which, unlike the`experts' are available at any time. The demands of evidencebased practice have made expertise in using large electronic databases an important element of clinical competence.
A smooth transition from student learner to junior doctor is enhanced if new graduates enter the health care system with this expertise well established. Young learners are typically the early adopters of new technologies, and most medical students today are already reasonably competent users of IT at the time of enrolment. The challenge is to assist them in exploiting the potential of the Internet and other IT resources while ensuring that educators avoid its pitfalls. 35 Educational pitfalls in the use of IT include poor educational design, failure to integrate IT and the curriculum, failure to link teaching and assessment, failure to fully exploit the problem-solving and visual aspects of the medium and failure to update teaching materials. 35 However, there are examples of integration that demonstrate how these pitfalls can be avoided and when this is the case, 36 rapid developments in information technology offer increasing opportunities to support, reinforce and extend learning in clinical settings.
Theories of situated learning 37 provide a base for developing instructional resources that re¯ect the essential features of clinical settings and the way in which knowledge can be used to solve real clinical problems. However Sandrioni 38 has outlined some of the challenges for teaching in clinical settings:
· clinical teaching spaces are usually the hub of many other distracting activities; · teaching encounters are constrained by variable clinical demands; · clinical teaching opportunities are unpredictable and teaching must be`opportunistic'; and · learners are often at different stages of development.
There are ways in which IT can be used to overcome some of these problems, especially if networked computers are at conveniently located sites and offer speedy access to appropriate resources. The extensive use of bookmarks for rapid access to useful Web sites is one simple example. Because many health care facilities have made substantial investments in computers, IT facilities for student use in clinical settings simply promotes their effective and economical use.
· The use of IT in clinical teaching can facilitate · horizontal and vertical integration of the curriculum, for example, by facilitating revision of basic sciences; · the transmission of high quality images to reinforce learning; · formative self-assessment to guide learning; · skill in the practise of evidence-based medicine; · tracking of student progress; · communication between students and teachers, including student±student and teacher±teacher communication, using e-mail and other means; · the evaluation of the quality of the educational process.
From the student's perspective, IT has potential to enhance:
· self-directed learning. Among its many advantages, one special strength of IT lies in simplifying dif®cult concepts using multimedia presentations which are ideally suited to illustrating complex relationships between diagnostic signs (e.g. heart sounds), standard clinical tests (the ECG) and structural conditions (movements of the heart revealed by imaging techniques);
· the acquisition of clinical skills which can be demonstrated as required; · equity of delivery of essential learning materials to widely distributed teachers and students, especially to rural teaching sites; · electronic mail between students and tutors and between members of groups that may be based at different sites; · convenient self-assessment; · logging of clinical experience; · methods for organizing the students' own learning resources; · access to databases on the Internet and on intranets; · feedback on appropriateness and cost of tests; · opportunities for student research.
Because time pressures are important in most clinical settings, an indirect bene®t of ef®cient IT use is the speed with which information can be retrieved to enhance clinical care. Clinicians who have well-developed expertise in IT can improve their own time management and use the saved time for teaching. This will only occur, however, if the pressure to provide more and more clinical services is balanced by an equal commitment to teaching on the part of the institutions within which teaching and learning occur.
Monitoring evaluation is crucial to ensure that clinical teaching is making the best use of limited time and to ensure that content is appropriate and that processes are effective. Electronic feedback systems enable students to provide rapid feedback to Faculty members responsible for teaching programmes. 39 Where there are privacy issues regarding patient information and/or student assessments and evaluations, security is an important consideration. Faughnan and Elson 40 suggest that it is among the most important issues in clinical IT, along with systems thinking to minimize medical error and resource evaluation skills for assessing information quality. These are relatively new areas for consideration within clinical learning environments, but students can easily see their relevance when taught in context. For example, Rudkin et al. 41 were able to show that students can contribute to quality of clinical care by producing guidelines to reduce medical errors in day surgery. Both students and teachers can see how skills in evidence-based medicine can be used to assess information quality.
Conclusion
Although they provide essential learning opportunities, modern clinical environments can also be a threat if service pressures are high and attention to teaching and learning is compromised. Some of the points to emerge from our SWOT analysis lead us to suggest that in many instances primary care settings have greater potential to provide good clinical learning experiences than large`teaching' hospitals.
Our analysis of the strengths, weaknesses, opportunities and threats to be found in clinical learning environments led us to believe that certain strategies hold the greatest promise. These strategies lie within the reach of a well-organized medical school, with better vertical integration presenting the greatest challenge for schools that still use a pre-clinical/clinical model to structure the curriculum.
We recommend that medical schools · use approaches to teaching and learning that are consistent with what we already know about what, why and how students learn, and that they ensure that teaching faculty are familiar with these approaches; · equip students and their clinical supervisors with a clear and realistic understanding of the goals that they are expected to achieve and with coping strategies to achieve them; · structure the clinical environment in ways that will reinforce professional values and make the best use of learning opportunities; and, wherever possible; · capitalize on the potential of new IT resources to promote ef®cient learning in clinical settings.
